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(54) THIN FILM ELECTRON SOURCE AND DISPLAY DEVICE USING IT 



PROBLEM TO BE SOLVED: To provide a thin film electron source 
matrix with high electron emission efficiency and easiness in 
erecting a spacer, and to provide a display device with higher 
brightness, a higher image quality and higher yield. 
SOLUTION: Passivation layer 1 7 is formed of an insulator that has 
an electron emission portion formed on upper bus electrodes 15 and 
1 6 and an opening portion formed on contact portion between upper 
electrodes and upper bus electrodes. 
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<&B8 2001-10196 



im&mu ft (Sfcttjw ^fisicKW6n*tt*oT 

tit, i»E*^;im«£iHis**i!tiB»**j:*>jp^ 
«®«e»H<i:, wE^tttaassttw-r^i***^ 

«&E±««S*tiWE±*/t*«tI£flf 

*«. i»E±*r<;**«±fc#js;*n, ±8««gt*<ttG 

/ty^-yayfl. £<ktf«rE/1>''<->' a >8I©I» 

^s^iStst. i»E«^;ttHiffiSMrrs-h«««£. 

XI®, 4J«fc£WE« : FttW«£H*ME±«««K:*& 

T, WE*FtttH«, ttE±«*«a»«rE»2©±»/t 
X«Si«fttT*«#-. *±^iWE* 1 o±»/^«« 

HtfESi*«ty : m2©±gB/N*xm^±(c^^n. 
^-->3>Bt©!P?pg&i::^i&£n> i»^msBa»os 

Mst> ttETaMtS-ttcrajassnsm^ftuiaott 

^mfs&mmt, wE«^ttm«s*«-r*±«««t. 

«5E±smffi©^m« t & % mum*** m & t u&m 
t-u^m i o±»/u«i. *s i^HUifim^Kffia^ffi 
*sftE±ffl««cie«-r**2o±*/t^«at, me 

'Ptt< fb-%t>frt>ti.z>mmm i ©±a5/N*xmffi<t^2 
->^--> 3 ffiEfli i*±wi2 ©±ggA'^m® 

±H»ri6*n. ±«5*«R*«JWE^">^— >g >«±. 
*s«t^WE/l->^-->3>JK©SPSPC^fi£Sn, 
ffifEPS PSB©lfe^-ee)»r^tlTV»S d £ S#at-T'5» 

[18*314] MIB/t->^-->3 >Mte. SiO. Si0 2 , U 



*Cat^7XfC^77i, Si 3 N 4 . A 
1,0,. tfU'f 3 H*0ttttltMMmvrft*--3££ 

3 ovvfnfr— acBAoWRa*? at. 

ate*, x^— y-i. iMMtsfl-LT. Mo^t>ati, 

huES 1 ©±«/"CX*«IW©|B![*«#±©. ttE±ffitt 

Z>m$M 5 EftOS^&B. 
[0 0 0 1] 

[%0J©Jg-r5ftffi#lJ] *^HJ«. T««*. 
[0 0 0 2] 

[«£*©&«] «*.tf-haMffl-« 

SISHUfcMlM (Metal-Insulator-Metal) M. £JB— 16 
«t#:— ¥^#mffi£i»)ILfcMlS (Metal-Insulator-Sem 
icoaductor) SK>. fBHH¥&¥*tt:aSUIK-* 

sea® 1 1 i: om \zmwimsyA % w m l t . *eaa 12ft© 

m^5:l~10MV/cmiSKtC-r?>i:. TS5mSU*©7xJl/ 
&@:jll2. ±gB€Sl3©e^»^aA$tl*>y HXk? 

[0 0 0 3] C0«K« : mt±*ft*0±a««13&, 

sm*©T§g«® 1 1 ^n^^-e-TT h u ^ x * 

*^gS©S^jli^ffl^-5C:<i:*it?^-5. 
[0 0 0 4] cntt. Au-A) 2 0 3 -Al^ii©MlM (Metal- 
Insulator-Metal) t* ^ 6 m^^ffi^SP! ^ nt 

[0 0 0 5] 

[»W*«*ftLj:5i«IIS] Slllfigft, ffi^ 
gl2TiDSLfe5f:y hil/i' ha>*. ±§15^^13$^ 
j^-frTft^+tcfeffi^-drS. Lfc3fi(»oT±a«Sl3© 



(3) 



&m 2 0 0 1 - 1 0 1 9 6 



cooo6] z<o£5tzmmmn?mi*> ±asmsi3© 

[0 0 0 7] IHtfiS-x'hUi'X^gi 

Xti (*Act4±^mffiI3) 0>M<DRMllC&T«£:&. 

[0 0 0 8] h >*;USi&£flH> 

©^)&8;l4il#. RIStft^>fMSftift£. aSI©ii& 

olfig-ra&s., aiS©«g^gi2 
£&io75~iUoo7je ^b&ttn«&e>-f, »#isi© 

[0 0 0 9] *3Bgj©*-©BWtt. *hX8*JBfrv4 > 

->>^xg*^sic-r-sc:t-c i . fi^»msft^©iSf^» 

[0 0 10] *«WO»-«)BWI4. - 

©B&fcfr^iSim©^SM£ffi#^£ 
[0 0 1 1] ££fc. *38^©*H<OBtttt. IS^RS© 



[0 0 12] 

mt, METtttta±fc«tt£ttS«?;ttUa®ifii*j| 
Kc«±ff/XX««««-f«WKa«?ff-r»-3T. ME 

MiexgBA'xm&xic^sn. ±araffjR#tffiE 

[0 0 13] *fc, ±E!S-7SSJ6=©B«tt, f? (S 

©±a5Axma©-s8©M^8m-rssB^d«iBPLT 

/t-^-ya >S£Lh, &&.&mKrt>"<—5'a >tk<DBt 
pgUt-jp^^n. ^oi!rEMnap©g*T^»fStiT*3 
0. tftEJKl, K 2 ©±*UtI*«ttE»n»T?«li 

$nfcsaE±ggmaieTSii^$nTv»s ctioms 
[0014] sfc. mm±^mmm\z^^mm^i . a§ 

2 0±S/Utfi©gi«©«6i5H. Sl©±g5/Ut 
it»2 0±»;u«S*. WSSJS 1 ©±SBAxma. 

[0 0 15] 

0if 1 «r03~12*ffl^Tltt^-rs. 

a«^«tbTt4Al^AI^*ffl^-5. id-CIS, Nd£2 
H-^LfcAl-Nd^^rffl^fc. fla8K:»4«A 
tf. X/ty^U^ffiSr/Hna. K^(4300 nmi Lfe„ 
ri6«»»4*MS. iy5 i >^l8i:J:t)iaJlc:ST«t 



(4) 



#lfH2 0 0 1 - 1 0 1 9 6 5 



[0016] "A\z. &mm&mu, mmmncom^m 
jB£«£E*ioovt-rn«, mzfom mtotmibskmiufi 

So 

[0 0 17] *fcH6lw*-r±5t±«B««13^(0«« 

J;3fcRnmHRl0nmS«£»< U ±SBAX®aiiHl6 

SclOOnmS«i:J?<fi£JK-rSo 
[0 0 18] fil^T* H7^-r«fc3^*hXS, ly 

Al-Nd£&fco^Ttt*ttk fflft. S»<Dffi£** 
[0 0 19] ^fc, 08tr^fJ:p^, /t->^-^3> 

SiO, Si0 2 , U>3»#^X, *^3i^;tf^X^<£>;tf^ 
XS, Si 3 N 4 , A1 2 0 3 . #U-f ^ KftifatfiJfflT?**. 

te*Si0 2 , Al 2 0 3 v S\ 3 K 4 te£<D&m\Z\$Xrty?V>#1ik 

[0 0 2 0] «^T, 09^Tcto(:*hXg, 
ct^o CF 4 «t^7yft«i*Xy^>^X*fflUfcH 



«s±jBi6©Ai^4te^ba5^a«tt-exy^>^-r* 

OT, ±BMMS±B16«:X h7/VgtlT/V/^-y 
3>IBl7(D*S:aiX-rsc:<i:*«pIffi"e*S. 5l£JHVvr 

TSo ^©x-/5 t ^>httAl^Sx^^>^-rs** > 
/t^-S/3>Kl7©ffl(ri<5lft|»*, ±S/UiiTI 

A*xmffi±Bl60^ig^S«JtTrx^^>^-r So 

w«fc«iiu K«<D/i->^-^3>^i7*^«$n 

So 

[0021] Hin^-rct'S^^hxe, x>>^- 

15<DW^±SI5/N*X«ffi±Bl6^cttK/^>^-^3 >Bll7 

[0 0 2 2] *»fc±»«B*a)X/^!y^*«lSfT5. 
±8B«Sl3tL,Ttt«^«Ir, Pt , Au©«JlBI£ffi^ 
Kfftt*nmT»S. uCT^nniibfco H 1 K±BB« 

^±»««I3»i, /X^-^3>Kl7©dP»©a«T 

*«BBt3tt:«. Ifc^t, _tg&sai3iax/B<D*hx 

[0 0 2 3] *&, Mtfl^Klilflll ±ssm 
S 1 3Kfl><©#|j««*W ^ A° ~> 3 >JKl 7 \Z «fc 0 Kfi 
£*iT:fe9, ^^x*;i/^^-v(C3S<^So 

l«ffl»'f^/tyA;-y 3 >m\7(Dffiaffi<DmZj& 

[0 0 2 4] *M#J2 

©^yvPS^^^Kli:T#S*%Bj(D||ffi0iJ 2 £^3-6, 
Hl2-17*ffl^TI»EH-rS. £^*J60U<0B3-6 £ 
^UXgT% T««aiU SI^ilH, ^Sgl2^(E 

izMf&L. *&t±«Ax«affl<z>±«Ax«aTJii 
±«yx^«a±»i6®«ji«srti«-rs, 

[0 0 2 5] 8E^t\ Hl2K^r<fc5fc::fchxa* Xy 

^>yxaiccfco±»/tx*affl<o«ji«*. Tgsma 

S21t««Lfe(ri»2«)±S8/ , «X«a22<0»tt^llDX"r 

So i7f>m ±g^/\*>;ms±^i60Ai- 1 \d-&^^ 

±SgAX®aTPl5c7)W^^LTX^5 = ->^rSo X 



#fff?2 001-101965 



[0 0 2 6] #cfc. Hi3K:*U«t'5 KA a >m 
[0 0 2 7] m^X, 0l4»c^f J;5i:* HI, X-y 
*«ttf»-«?»J«-r-5±ffl«ai3**»2 0±*AX«fll22 

21 ©-SBtm 2 ©±g&Axma22©— »©s«;&tf*«tti-r 
[0 0 2 8] 3l*tt^TH15fciST<fc3K:«?;ttffl»» 

Tai5©W4KiA,£X5'3 1 >ifb]{i:^. IfcibT. 
* <D1tV). /V>^—>3 >M17(C^L. ±apAxsa± 

[0 0 2 9] ^CfC. 016('^-TJ:5tC*:hXS. Xy^ 

>'3>Btl7«kr)m : ?«a«ffilCSHx-r*«k5K:ilPXT-6 
£<hT. &T^£t"3±^ai3<»:|g2©±g|$Axma 
22©*»W«M*t5Clt^T?€r-5. d©|g. mi(D± 

wsxnm2HD—&£m2<D±&rtxnm22<D—f$<Dm 

g 1 5©W# X v f > y $ tits. 0 *<fc 5 £ . 
[0 0 3 0] »«K±ffl««K<DXAW*J£fflt£fT'5. 

±«*ai3<>:LTtt«*.tfir. pt , Au<Dmmmzm^ 
$nfc^^±BRmai3tt. as^-^h >Bti7©nn« 

±$AX«a±a 1 6*5 J: tfA 3 >m\ 7 J; 0 i? 

iifflafflcaEftf *±«/xx««TJii5<owiSfMib. 
i&«sft***i6£fc*. Lfca^r. ±««ai sinus 
o*M8*^st&D. i/ >>x h »r <k s mm&tz < tj. 

-S>o xfc. fgl©_Lg6AXSa21©— 8B£Sg2©JigBA 
xma22©-SK©M^*<»fflt*-5SP^fCfcA>"<-^3 

>K i KDffl □ «©aie-cw*r £ n*:±««aBt*«»j« s 
n-5o r©m«, sg i ©±gBA*xma2i<fcm2©±gBA* 
xaa22<&msiw»c^-r*. -tsp«ai3©ggj?f4noi;* 
-y-t»^©-c. 0i7ic^-r<fcptrfflags©^s*W 



T&frS. 0g§«JlC. &tt?SW8jKJ&ft23 
[0 0 3 1] #5feffc09©»BI£!®?j!Itt, tB 

fcc±8Bmai3e^©«j£a&wp<AA v^- v 3 >in 
[0032] a:*, *#G«w4±««a*t©-»«*K 

atatLTffl^fc*». »l©-h*A*X*«21. £12 ©_t 

«/tx«a22©*j««©-»^6Zt*»«a»t, «*« 

±»AX«aTSl5©WK*SbTISMata*JniXbT 

*T*15ttXy^>^-&r, SiJi£*hXg, X-y^>y 
XgSrfTPCifCfcfJ. Hl8©J:5fc:JDX-r*. -h«A* 
xma"FB15tt±SBmai3*a^jn$-li-/j:^y£:©. &nm 
*>e»10nmSfttSS<JgjS-r*©T. ti^WtSCl 

tt?siKg6©afi<s& k osaeKMfl-r* ^ t*«-c* 

[0 0 3 3] SHJSfisj 3 
*58M*ffl^fc**»«©*Jfi«3*iai9~24*«t»T 

R«t*. *^Bj©siig0ij i ammmn?m*m»fcm 

T. «»»«*©*w»«*««-C*S. * 

©T, X^-tf£5£TT*>^*-^£gttili^fcJ6X^ 
— tJ-©fe«$iJ»7J^BT'. 8S»ao©iSV»«a«eBfi 

<, X^-1}-©Bftfc&^*&S£f£KTS*. $6. 
K*56W©«fz:©*Jfi«©»|(ll!*^»*ffl«,»fc»^, 

[0034] *Jg{«J l ©»KSm?iiSS:fflvi 

[0 0 3 5] *r*JB«l©^j*K:b&3»«tJT*«10± 
19fct4 (3X3) hOJWRSa^avh'J^XWipffi 



(6) 



4#iH2 001-101965 



[0036] mmmi&&zS2T?temwi'te&-2rc&. 

g*«BlK ±«/^X«ai8©«a«i«t4lilB««<ofc» 

/t->^—> 3 >Ki7, jbffi*ai3<odcM®iKa. « 
a*»*Tx^r-6cfe5K"r«. /v>^—>3>Bi*& 

[0 0 3 7] aSffl*«0)fPfl5ttetTO«fc5^ff5 (H 
20) o ®«110fc»ajttt<O#^^S:i:*ffl^S. S 

MJ^X120£Jgfirr*, y^y^VHJ ^X12(H4, PV 
A WUb^;P7;^-W il^DAiJy^z^A 

L&»«*atfU PVA*U7h*7"r*2:tJCcfc0» 

[0038] 

^kpva (tRu \f.-)\,7)\,n—)v) tmzn&mry*: 

»3tt*lli*/t^->ft;-r-5. A*->«H20fc:*L;fc 
J:5tt7h?^^Rl:/^->ftt6. KfcfcLT, fit 

tt, 0H*.H5Sfi^Y 2 O 2 S:Eu(P22-R),»fi^ZnS:Cu,Al(P2 
2-G) , #ft KZnS : Ag (P22-B) <£ffl^tlfcf J; 
[0 0 3 9] ~hnir;pn--x&£<D|RT:7>r 
*5>^L&« f BHRllO^ffcfcAl*. JKi¥75 nmg&& 

mmmmtvxm<o ®«no**»*4oo , ca 

[0 0 4 0] H©±5R:LT«fPbfc*««i»«fcJI« 
10££X^-1t30£^U SH<0#ll6^^U y Yli? 
X115*ffl^T»*"TS. B21fcBD£fcii:fc«*/t* 
JKDH19, 20<DA-A£r®, B-BBr®tffiS*rsa5»4* 
T 0 E*l i0-««10ra©ffig|tt 1 ~~ 3 mmSKfC&S <fc 5 

X««r±«^^«ai8MfcB«-rS. £0>J§^ X^- 



ft*fc#, X^— tf30a*5g#£HSL&^ o Lfc**t> 

SE*©i?K^m^vhu^xT«, ieos&x^- 

&2>y*-iS\$±U>\z<i,* 0 

[0 0 4 1] ^dlf^, R9l<0;fc«>, R (#) , G 
(1ft) , B (*) fc583Fr*Fyh*. -r»te"6±»^ 
X«ai8(Ora^TX^-H-30*SLTT^^^ t uri* 

«SU ^lcm^^fe:S:Tti«cfclio 
[0 0 4 2] £fc, *^JS0tJT«iB^?a:^ofc^ 

[0 0 4 3] »3*L&/1*;|44, lO- 7 Torr8Ka>*£K: 

[0 0 4 4] COJ:3fc***«Ttt. B«110i:*«l 
0M©EHIttl'-3inna*tJ6^©T, ^^Ay^lH 
tffliD^SJnig*JBE*3--6KVti««ffi^Ui3l5^. Lfc 

*^x, ±jfi<Di'5fc, mytmztefemmw (crd 

[0 0 4 5] 022«dCOJ;5HbTS!f^bfc^^g/t 

ae»ia»40'sft»u. ±«/tx«ai8tt±««att» 

E»50KiB«rr*. m#gOTgBmHll Km£, n#S 
<0±SRAX*ai8 Cn03£,&£ (m,n) T'StCtCt 
?)in y i? 1 14fCtt3-6KVga<OSnji«EE60*^ 

[0 0 4 6] 023*4, #JB»leI&<Bf8£«JE<Z)«Jg<0— 
WSjSf. WPSf] t 0Ttt^>*rn©«at)*JE1fnT»S 

JE*. ±SB/\*Xtt®18 CI, C2Kte + V2&**EE£fll 
SPf^o SWt (I.I) • (1.2) C0TgBSffill-±gPmS 
I3BlCtt (V1 + V2) ^^mJE^Wftl^n^^T, (V 
1 + V2) S« : ?*lHIMWtJEa±fcR3tUT*»«. - 

fcJna«ffi60Jc:«fcr)fl]asn*:», t«#ICA»L, 5! 
Tt^it^o B^^Jt2fC^5l^T, TS5«ail<OK2fC- Vlfe 
^mJE^TODb, ±»/tX«ai8©CncV2tt*«ffift 

mvrzt, mmz&& (2,0 ^*cr-r^. ci^^^ 
tut, ±.w**mmMzmmTz>mnz^?Lz>z.£\z 



&ffl 2001-101965 



[0047] *mm<ofmm2<Dnmmm : ¥-m.&m*>'>rc 

*^»4. ^K±&S®IKI&img&50©ffl#«ifi£€r?£!SSl! 
« J F»lCfitlni*nT«r»4aEJII»St23«t»)ffi«tfiCLT4J 

m&xmft±iz*. o sis ufc«^T? t>»w«ift23fe:«ffi 

[0 0 4 8] 

[SI] a|c9Bn«>liR9«?ac!>«liB«^'rH-C»«. 

[02] *Ka«?i(0!>»^*a«ji(-rH7»«. 
[0 3] ^swcwiiii^asKoatt^^-rH-c**. 

[0 4] *5BWO*ilS!« ; FS[<0SU*S*-rHT?»*. 
[0 5] **W©»*lI* : P»0«j**^'rHT**. 

[0 6] *5swcD»giffl*^aB©«ffi**-rH-e»*. 
[07] *sg^©ssKsm^-as©»s*^-r0-e»s. 
[0 8] *58w©s*»ffl*^s©«&&js-rH-e**. 
[0 9] **w©»ita!« : F8[©«j*t3R-rH-e**. 
[010] ^awcowits^woBffis^-riaTa 



[011] ^sBWoSKartKPSafiffiS^-rB-e* 

-5. 

[012] *&w<Dmmmn?m<DMm$:m-tm-c& 
[013] *^Bj©»M^m : ?^©fiffis-^-r0-c ! ^ 

[014] *£91®!fjR3!«?»0K£«7K-rH-?& 

[015] *»9i©j*«i!«^s©a^*js-rB-e* 

[016] #«9i©»«a!«^R©«teSjSTHT» 
5. 

[017] #3SBJ©^Sm ; fiH©S2ffi£^T0-e<& 
•5c 

[018] #f^©^Sm^©Sa&£*-r0T?fc 
5. 

[019] *stma>mmmm*m*m*i£m*m*am 
[0 2 0] 2|c%n«»iK9«m«fflir^s^isaos 

[02 1] a|cfBnc!>WRa«?S«ntr^««aB<DS 

[022] *»w*fflt»fc**«iB-c©eftia»^o«f 

[0 2 3] **W©**|fi«-C<DK»«ffi«»S*bfc 

0-efe-g>. 

[02 4] *%n®itAtlgia&ttLfc*l&«?«S« 
©^ttHIK0TS-5, 

10- • •£«, 11- • -T«««. 12- • 13 

• • -±ff«c. i4- • -RmmmB, is - • -±«/t 
xtiTi, i6- • -±w**nm±m, n- • 

^— V3>Jg, 18- • • ±S!;UtS. 19 - • • 

m*. 20- • • a^. 2i- • • m 1 ©±gp/N*xms, 22 

• • -jb2©ji«ax«*. 23- • -mmtm. 30 • • 

• x^-u-, 40 • • • y^mmmmmm, 50 • • • ±» 
nmmmm&, 60- • -joa^jE, no - • m 

• • 112- • 113- • •« 
&m?t&, 114- • • *9)W<y9. 115- • >7Vyh 
13?7,, 116 • • • #. 



ftffl 2001-101965 



[02] 




b-b' 



A-A f fflfdn 



B-B'fflflftl 
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